On the other hand, there have been a great interest to study III-V semiconductors containing thallium aiming to narrow the band gap down to the infrared energy region. For example, Yamamoto et al. [3] were able to grow the ternary alloys Tl x In 1−x P on top of (100) InP substrate while Beneyton et al. [4] synthesized Al x Ga 1−x As and Tl x In 1−x As alloys by molecular-beam epitaxy. Additionally, Kajikawa et al. [5] reported the growth of Tl x Ga 1−x As alloys also by molecular-beam epitaxy.
In this work, we investigate the structural, electronic and optical properties of the theoretically designed thallium-aluminum based nitride alloys by using first principles calculations based on density functional theory. We found that the lattice constants vary linearly with thallium composition whereas the band gap and absorption edge span from ultraviolet to infrared energy region by increasing thallium content which make the predicted material interesting for infrared optical devices among other technological applications. We therefore proprose the ternary semiconducting Al 1−x Tl x N alloys as new material for optoelectronic devices.
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